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(54) mt\tin&m 
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1 ommM-^m-r^mvc:^m.m.m\z.m-t^o 
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T-r ^^•^-'^'^-\^^^mt7i^m^mm\^xm^^^y'^(D^m^m^x\^^m%^ 

#||2 0 00-2 734 3 9^<2f^, #IS¥ 3 - 2 9 4 3 6 1 -^^^^ ^^^2 
-1 1 7 9 5 4-^<2rf® 

C#l^:ft:m2] 

#W 2001-8132 9#<^#, #M5F9 - 2 9 1 1 8 4-^<^^, 

C#fFS:m3] 

#IB2 0 0 1-3 54 9 4 6-^<2^#. ^Ii¥7 - 2 2 8 8 6 2-^<2f# 

^^x:i^^mxn^ mm<omm^mmi.ii^h^^%(ox^^. -f>5j^t>. ^g-ffc: 
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Mw) (Mn) a>it (Mw/Mn) i. 8*Jg|-t?fcS© 
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^ (I) 10 OSaifP. R-a^^ mtll a tmT-T?<DM^^5 3 0-C£i_h2 O O 

x^sxT-^h^mm^yt^^mm (id o. omm^^-^^'r?>mh 

« (pi^) T^V/vmn-^i^ (I) l^lov^T>> 
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***^K#J0». (^^) r^i,.v»KS7,^;^„^^,^^^^^^ ^^^^^ 
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(^^) T^y.v®2-..-^.v^„^^.^,^^^,^^ (^^j T^y^vg^gl 
, (^?) T^y.vgS2-..-7.v*n^W>.^^y.K (^^)T^y.w 

tt«Sr*»t-5fc«.Cffll®OT/w#,vSfcBW«5i»AStvfcr=!'y,vg62-;^ f. 
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e^t^a^^jV (^/^ifcl?4 0-5 0/2 0-3 0/4 0-^2 0) (O^m-^iifmt^^ 

Va^-^n-v-hi/^^^^ (GPC) -^SH^euytiaSsp:^^^* (Mw) tm^ 
m^^m. (Mn) (Mw/Mn) W:. mz.m^^fLfi\.^tK 0*L.<W:1 

^ 5 0 0-1, 00 

0. OQO(Dmmtm'^V<. l. OOO-IOO. OOO;dSj;K,0^^<^ 5 
, 0 0 0-5 0, 0 0 0x)5$e>iC^^LV\ 
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r-««,*9-:;*.p.a^ftj ttmmfi:»mxi,Zifi^ ^«>*i£^i4#;£©t« 

(Mw/Mn*Jl. 1-1. sm) «^as#e.Jv5iitte, 



20 
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(J. Am. Chem. Soc. ) . 1 9 9 4^. 116^. 7943 
(Macromolecules) . 1 9 9 4^. 2 7 2 28MiOi^ 

Atom Transfer Radical Polymerization 
:ATRP) Jifc^;a5fejf ^tbSo 

20 Xitm^md^ t y j a s 2 e w s k i • • y ^ 

$;&/l.yf-a.7-^-- (J. Am. Chem. Soc.) 1 9 9 5^. 117^. 5 
6 1 4K. •^^n^i.a.^^.i.x (Ma c r o mo 1 e c u 1 e s ) 1 9 9 5^ 
. 2 8#. 79 DIM, (Science) 1 9 9 6^. 2 7 2^. 

8 6 6K. WO9 6/'3 04 2 1^>^^, WO 9 7/1 8 2 4 7 WO 9 

25 8/0 148 0^-^^^, WO9 8/4 04 1 5^^^^. fe5V>«:S a w a m o t 
ofe. •^:5'tr^i.:^^^,l.X(MacromoIecules) 1 9 9 5^. 



10 5 



wo 2005/003230 

PCT/JP2004/009624 

10 

2 8#. 172 1M. #5S¥9-20 8 6 1 6-§->^#. #^¥^8 - 4 1 1 l 7 ^ 



o 



^4-1 3 2706»^^«te*St.TV^5i5*.>a^Wbi^^t;*,S5^jg 
tUTfflV>T^B<!^>5feffl©«^*S:^5S-*i, »SgaS6 1-2 7 1 
3 0 6#-^^«, «W2 5 9 4 4 0 2»^!t«, WfflUSS 4-4 7 7 8 29^AmK9 

20 *V^«^ 2, 2. 6, 6-|g»-i_if^yy^,l,^^,-,-,^^^^^2, 2, 5 

^ibxe, liRSBSiv*v^)», 2. 2. 6. &-TY^:^^,v-x-^^V 
26 S'=.V*#->9y*.KTEMPO) , 2, 2, 6. 6 h i _ ^ 
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2, 2. 6, 6~^^^^9=■/^-4-^^y-l-lf^ye;?:^,^^^.^-.^^^^ 
s 2, 2, 5, 5-Th9^^/l^~l-}fuVt^^/V;i-^<y^i^^jl.^ 1^ 1^ 

6 (gal vinoxyl) ^ ^ ^9 

Macromolecul es 1 9 9 5, 2 8, P. 2 9 9 3 T'^^ $ tl^T 



25 



wo 2005/003230 



12 



PCT/JP2004/009624 



5 




CeHg-CH^X. CeHs-C (H) (X) CH3. CsHs-C (X) (CH3) 
25 2 
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R^-C (H) (X) -CO,R^ Ri-c (CH3) (X) ~CO,R\ RX-c 
(H) (X) -C (O) R\ R^-c (CH3) (X) -C (O) R\ 
i^^. R\ R''ft:^mm^-^tclt]^mWiil^2 0(DT;U^/um. rywPS. 

R'-C6H4-S02X 

(1) tc^-r«l3t^3^$i|>c>;05^?rf^$;ix5^ 
R^R«C (X) -R«-R--C (R3) =CH2 (1) 

*B2{C^j^Lfc^>(^>. R««. -C (O) O- {=^:^Tjvm) . -C (O) - 



wo 2005/003230 



PCT/JP2004/009624 



14 



XCH.C (O) O (CH,) .CH=CH. H,CC (H) (X) C (O) o ( 
CH.) .CH=CH,; (H,C) ,c (X) c (O) o (CH.) .CH=CH 
CH,CH.C(H) (X) C (O) O (CH.) .CH=CH., 




10 



C02(CH2)nCH=CH2 



XCH.C (O) O (CH.) .O (CH.) .CH=CH. H3CC (H) (X) 
C (O) O (CH.) .0 (CH.) „CH=CH. (H3C) .C (X) C (O) 
O (CH3) .0 (CH3) .CH=CH.. CH3CH.C (H) (X) C (O) O 
(CH,) ,0 (CHJ „CH=CH,. 



15 




C02(CH2}nO~(CH2),T,CH=CH^ 



20 xal^i. 0 ~ 2 0 <DM^) 

o, m, p-XCH.-CH,- (CH3) ,-CH=CH o ^ 



P--CH, 



25 



C (H) (X) -CsH,~ (CHJ -CH-rw 
O (H) (X) -C,H,- (CH,) „-CH=CH,. 

o, ^. P-XCH.-C«H.- (CH.) .-o- (CH.) „-CH=CH. 
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o. m, P-CH3C (H) (X) -C,H,- (CH,) „~0- (CH3) 

H = CH,. o, m. p-CH3CH,C (H) (X) ~C,H,~ (CHJ ,-0 

- (CH^) ,^CH=CH2. 

o. m. P-XCH,-C,H,-0- (CH,) ,-CH=CH,. o, m. p~C 
H3C (H) (X) -C,H,-0- (CH,) „_CH=CH,. o, m. p-CH 
sCH.C (H) (X) -C«H,-0- (CHJ .-CH=CH,. 

10 o, m, p-XCH,-CeH,-0- (CH,) ,-0- (CH,) „-CH=CH. 
. o, m, P-CH3C (H) (X) -CeH,-0~ (CH,) „-0- (CH^) 
„-CH=CH2. o, m, P--CH3CH2C (H) (X) -C^H^-O- (CH 
2) „-0- (CH2) „-CH = CH2, 

15 mfiO~2 0 05^^) 

H3C = C -R^-C (R<') (X) -R«-R« (2) 

(^^. R\ R^ R\ R\ XI*±|Sfc[^C. Rn*. a^J^-a-. -C (O) 
20 O- , -c (O) - (^h^) ^ ^f^i^^ ^_ 
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R-tvxnc (o) om. c (o) 

CH, = CHCH3X. CHa = C (CH3) CH3X. CH, = CHC (H) (X) 
5 CH3. CH3=C (CH3) C (H) (X) CH3. CH3 = CHC (X) \cH, 
) CH, = CHC (H) (X) C,H,. CH, = CHC (H) (X) CH (C 
H3) CH, = CHC (H) (X) CeH,. CH, = CHC (H) (X) CH, 
CeHs. CH, = CHCH,C (H) (X) -CO,R. CH, = CH (CH3) ,C 
(H) (X) -CO3R. CH, = CH (CH3) 3C (H) (X) -CO,R. C 
10 H, = CH (CH,) 3C (H) (X) -CQ3R. CH, = CHCH,C (H) (X 
) -C,H,..CH, = CH (CH,) ,C (H) (X) -C,H,. CH, = CH (C 
Ha) 3C (H) (X) -CeH,. 

TjU^j>^, TV-/l^m. T^/U^jum) 

0-, m-, p-CH3 = CH- (CHJ .-CeH.-SO^X. o m-, p 
-CH, = CH- (CH,) n-0-CeH,-SO,X. 

20 mxh^, 

R^R^C (X) -R«-R^-c (H) (R3) CH3- CSi (R3) 3., (Y) , 
03 „-Si (RIO) ^ 

25 (^^. R3, R^ RS^ j,a^ XttJbfBi^^C. R«. R-«. v^rtL%^ 
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(R' ) aS io- (R' itmmm:i^2 0(Dim<Dm^t7kmm-^^'ox. s^od 

1, 2, ^fcFiSSr. bf±0, 1, ^fc?i2 ^Sr^fo mJ^O-ig©^^ 

(3) ©fli-a^i^SrA#:6«l{J:M^f -55&^>rf. 
XCH3C (O) O (CH,) „Si (OCH3) 3. CH3C (H) (X) C (O) 
O (CHJ „S i (OCH3) 8^ (CH3) ,C (X) C (O) O (CHJ „S i 
(OCH3) 3. XCH.C (O) O (CH,) „Si (CH3) (OCH3) a. CH 
3C (H) (X) C (O) O (CH,) „S i (CH3) (OCH3) 2. (CH3) , 
C (X) C (O) O (CH,) ,S i (CH3) (OCH3) 2. 

(jifB(^#^{j:*3v>T. xtim.m. ^m. ^^^m. nf*o~2 o*;^^^. ) 

XCH.C (O) O (CH,) „0 (CH,) „S i (OCH3) 3. H3CC (H) ( 
X) C (O) O (CH,) „0 (CH,) „Si (OCH3) 3. (H3C) ,C (X) 
C (O) O (CH,) ,0 (CH,) „S i (OCH3) 3^ CH3CH,C (H) (X 
) C (O) O (CH,) .0 (CH,) „S i (OCH3) 3; XCH,C (O) O ( 
CH,) „0 (CH,) „Si (CH3) (OCH3) H3CC (H) (X) C (O 
) O (CH,) .0 (CH,) „-Si (CH3) (OCH3) 3. (H3C) ,C (X 
) C (O) O (CH,) ,0 (CH,) „-Si (CH3) (OCH3) CH3CH 
aC (H) (X) C (O) O (CH,) „0 (CH,) „-S i (CH3) (OCH, 
) 2. 

~ 2 0 (D^m 

o, m. p-XCH,-CeH4- (CH,) ,S i (OCH3) 3. 
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o, m, P-CH3C (H) (X) -C,H,- (CH,) ,Si (OCH3) 



3n O 



, m, P-CH3CH2C (H) (X) -CeH,- (CH,) ^Si (OCH3) 
o. m, p-XCH3-CeH,- (CH,) 381 (OCH3) 3. o, m, p-C 
H3C (H) (X) -C3H,- (CHJ 3Si (OCH3) a. o, m, P-CH3 
CH3C (H) (X) -CH,- (CH3) 3Si (OCH3) 3. o. m, p-X 
CH.-CeH,- (CH,) ,-0- (CH,) 38! (OCH3) 3^ o. m, p- 
CH3C (H) (X) -C3H,- (CH3) 3-0- (CHJ 3Si (OCH3) 3 
> o. m, P-CH3CH3C (H) (X) -CeH,- (CH,) ,-0- (CH^ 
) aSi (OCH3) 3^ o, m, p-XCH2-CeH4-0- (CHJ gSi (O 
CH3) 3^ o, m, P-CH3C (H) (X) -CeH^-O- (CH3) 381 ( 
OCH3) 3^ o, m, P-CH3CH3C (H) (X) -CeH^-O- (CH^) 3 
-Si (OCH3) 3^ o, m, p-XCHj-CeH^-O- (CHJ ^-O- ( 
CH3) 3-Si (OCH3) 3^ o, m, P-CH3C (H) (X) -CeH4-0 
- (CH,) 3-0- (CH,) 3Si (OCH3) 3^ o. m, P-CH3CH3C ( 
H) (X) -CeH4-0- (CH3) 3-O-- (CH,) 381 (OCH3) 3. 

(R^") 3-. (Y) .Si - [OS i (R«) 3., (Y) J „-CH3-C (H) ( 
R') -R'-C (R^) (X) -R«-Re (4) 
(^^. R\ R\ R\ R^ Rs^ Rio^ m. X. Y«_b|B}21|^ 

(CH3O) 3SiCH3CH3C (H) (X) C3H3. (CH3O) 3 (CH3) S 
iCHaCHaC (H) (X) C^Hs. 
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(CH3O) 3Si (CHJ ,C (H) (X) -CO.R. (CH3O) , (CH3) 
Si CCH,) ,C (H) (X) -CO,R. (CH3O) 3Si (CH,) 3C (H 
) (X) (CH3O) , (CH3) Si (CH,) 3C (H) (X) -C 

0,R. (CH3O) 3Si (CHa) 4C (H) (X) -CO3R. (CH3O) ^ ( 
CH3) Si (CH,) ,C (H) (X) -CO,R. (CH3O) 3Si (CH3) , 
C (H) (X) -CO3R. (CH3O) 3 (CH3) Si (CHJ ,C (H) (X 
) -CO,R. (CH3O) 3Si (CH,) 3C (H) (X) -C,Hs. (CH3O 
) a (CH3) S i (CH,) 3C (H) (X) -C«Hs. (CH3O) 3S i (CH 
2) 4C (H) (X) -CeHe. (CH3O) , (CH3) S i (CH,) ,C (H) 
(X) -CeHg. 

Tj\^^jvm. Tv-zi^m. T^/i^^/v^) 

HO- (CH2) (O) C (H) (R) (X) 

T^v-^jvm^ TV--^vm. T^/u^;um. n«:l-2 005Mi^) * 

HgN- (CH2) „-OC (O) C (H) (R) (X) 
©T/P^/vSx TV-zi^m. T^/U^/U^^ nttl~2 0©^) 



wo 2005/003230 



PCT/JP2004/009624 
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O 




R 
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o^p-X—CHa— C6H4-CH2— X 

CH3 CH3 CH3 CH3 

^ o^p-X— GH-C6H4-CH— X o,in,p- X— C-C6H4— C X 

CH3 CH3 



H H CHa CH3 

10 X— C— (CH2)n-C ^X X— C— (CH2)n-C— X 

CO2R CO2R CO2R CO2R 

H H CH3 CH3 

X— C— (CH2)n~C X X—C— (CH2)n-C ^X 



16 



20 



COR COR COR COR 



CHq CHo 

X-CH2-C-CH2-X X-CH-C— CH-X X-C — C— C—X 
jl I II I I II I 

O CH3 O CHa CH3 O CHa 



CeHs CeHs 
X-CH-(CH2)n-CH-X 



25 
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10 



X— CH2-C-0-(CH2)n-0-C-GH2--X 



9*^3 O o CHo 

I II II I 

X— CH-C-0-(CH2)n-0-C-CH— X 

9^3 p o CH3 
I II I! I 
X— C-0-(CH2)n-0-C-C X 

CH3 CH3 



13 



X— CH2-C— C— CH2-X 

n n x~cH~c-c-cH~x 
CH3 CH3 ^ ^ 

x~c — c — c—c — ^x 

CH3 O O CH3 

o.m.p- X-CH2-C-0-C6H4-0~C-CH2-X 

^^3 O o CH3 

o.m.p- X— CH-C-0-C6H4-0-C-CH~X 

CHs O o CH3 

o.m.p- X— C— C-0-C6H4-0~C-C ^X 

I I 
^^3 CH3 

o.m.p- X— SO2-C6H4-SO2-X 
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(RuCl, (PPh3) 3) ^^Sfe^i bX051-^fc§, /l^^^lJ^AYb-a-^^^tfei^ 
o Mfc. 2^'^l^c^lf:^hy:7:x:=/l.4.^:7-r>^#: (F e C l , (P P ha) ^ 

) . 2teo::.5,>^.i.^i^xhy:7:.c.,i.^^:;.^^^^ (Nici, (ppJa)' 

20 ^) . ^ijt, 2^5ff<^.:.5^<5r/P<^lf;;^,.y3;f^^l,^-^_,^^^^ (N i B r ^ (PB 
p«iJ^/-/K ^i5^7-/K :/^^^V-~7K y :7'n^NV--/K 
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5 Mv>§^i;as-e#^„ 

10 mki^^yV^JV^^±^^1t.na,:^^^^i^^^ ^^^^^ (I) i^fmi^x^^ 

feS (Ma c r omo 1 e c u 1 e s 1 9 9 9,32.28 7 2#fig) . 

^•^5^«»^^^^^^#^#;ts^^g^^^v.^»^s:^^< ^^^^^^ 
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#§8^6-2 1 1 9 2 2^^2^#^^^:§i^$tlTV^5o b^a^^UJfedSb^lHb© 
li^y/V^t bT«. -iilg^t (5) ; 



- CS i (R«) (Y) ,0] „-S i (R^o) 3_ (Y) . (5) 

<DTv-jvm. mmik7'^2 0(DT'7/i^^7um. -^^it cr' ) 3S io- (r* 

l^-7?^oTt>j;<, ^/^oTV^T^a;V^ af*0, 1. 2, *fc«3^. ^/c 
. b?*0, 1, •^fc{*2%^-r„ m«0~l 9(^Si6:T'fc-5„ fcfcU a +tab 
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^Stti/ y 2 ^£^_h5^^-r ^tt «:|^ c-Cfc o T t> J; V ^ 

ttm'^V\^\ t<\Z, (6) ; 

-S i (R^o) 3_ (Y) ^ (6) 

;653M<^t>(D (Mxf^hy^ hd^^-ffg^) xh^a>im^V\,\ 
*fc. a;$53^@ot><^ (mf^hy^ h^^i^ftg^) «t2^cr)%© (M^J^i? 

mz.^ 2m<Dh(D (M^f^i^^ bzmcD^(D mx.\^Y])^Y^ 



25 



10 
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H2C = C (Rii) - (7) 

- (CH,) -CH (CH3) - (CH3) -CH (CH3C 

H3) - (CH,) -CH (CH3CH3) 3. -C (CH3) (CH 

.) „-CH3. -C (CH3) (CH,CH3) - (CH3) .-CH3. -CeHs. 
-CeH, (CH3) . -C,H, (CH3) 3> - (CH3) .-C«H3. - (CH, 
) n-CeHe (CH3) . - (CHJ „-CeH, (CH3) , 

25 T^y& 



15 



20 



20 



25 



WO 2005/003230 

PCT/JP2004/009624 

28 

-NR*% 

(R ''tt7km^r:ii^m^ 1 ~ 2 0 1 ^O^aS-e^ t) . 2 i@OR ^ ^fiSV>{Z 

- (NRi%) +X- 

(R^^f^-hlB^I^Do X~}'iMT^:t>^ ) 

10 tk^. 1-20 (DT7}.^,um. ^mm 6 - 2 0 y ^.v^. ^mm 7 - 

2 0(DT^/l.^/l.S^;6S|^t^e>ttS„ 3^@<^RX3f^5-,,j.,^_^^j.^^ ^^^^ 
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